Women who are overweight or obese prepregnancy have shorter durations of producing milk (PM) and feeding breast milk exclusively (FBM-ex) than normal-weight women. We proposed that infant size at birth may reduce the negative associations between prepregnancy BMI and the durations of PM and FBM-ex. We used data from 2798 participants in the Infant Feeding Practices Study II and characterized infant size at birth as weight-for-gestational age (WGA). To assess possible mediation of the associations between maternal BMI and the durations of PM and FBM-ex by infant size at birth, Baron and Kenny's methods, the Sobel test, and bootstrapping were used. As expected, prepregnancy BMI was negatively associated (P , 0.0001) with the durations of PM and FBM-ex; it also was positively associated (P , 0.0001) with infant size at birth. However, infant WGA was positively associated (P , 0.0003) with the durations of PM and FBM-ex after adjustment for BMI. Thus, the negative associations between BMI and the durations of PM and FBM-ex were reduced by infant WGA; i.e. the statistical removal of infant size at birth increased the magnitude of the negative associations between BMI and the durations of PM and FBM-ex. Thus, the tendency of heavier mothers to deliver heavier infants reduces the true magnitude of the association between maternal prepregnancy BMI and shortened breastfeeding duration.
Introduction
Maternal prepregnancy overweight and obesity have been consistently associated with shorter durations of producing and feeding breast milk, both any and exclusively (1) (2) (3) (4) (5) (6) (7) (8) (9) . Researchers have investigated biological, psychosocial, and sociodemographic causes of these associations. In rats and mice, researchers have found poor milk production among obese dams (10, 11) as well as inadequate mammary gland development and metabolic transition from pregnancy to lactation (12) (13) (14) . These biological abnormalities may help explain the increased risk of delayed lactogenesis II (the onset of copious milk supply) and early breastfeeding cessation observed among overweight and obese women (5, 7, 15) . Sociodemographic factors, such as socioeconomic status, and psychosocial factors, such as lower self-efficacy in regard to breastfeeding and greater discomfort with appearance and breastfeeding in front of others, may also contribute to the differences in breastfeeding among BMI groups (2, 5, 16) .
Breastfeeding is a dyadic behavior and thus maternal characteristics may not fully explain the differences observed in breastfeeding among BMI groups. Overweight and obese women are more likely to give birth to large-for-gestational age (LGA) 4 infants than normal-weight women (17) (18) (19) (20) (21) (22) .
LGA infants may be fed differently than appropriate-for-gestational age (AGA) and small-for-gestational age (SGA) infants for several reasons.
LGA infants are often hypoglycemic at birth and thus may be given infant formula or sugar water early postpartum (18, 23, 24) . They can also be excessively sleepy and difficult to handle or position for feeding (25) . However, results from previous studies of LGA infants are mixed: one suggests that weight-for-gestational age (WGA) may not be a factor in determining breast milk feeding outcomes (26) and another supports increased duration of feeding breast milk (21) . Thus, it is unknown at present whether the size of infants of overweight and obese women plays a role in the associations between high prepregnancy BMI and shortened durations of breast milk production and feeding.
In this research, we explored the role of infant size at birth in the associations between prepregnancy BMI and the durations of breast milk production and feeding. Based on the previous finding from our group that heavier women have larger infants and that LGA infants were fed breast milk for longer (21) , we proposed that infant size at birth may actually suppress, or decrease the magnitude of, the negative associations between BMI and the durations of breast milk production and feeding. We tested this proposition in a contemporary national sample of American mothers and their infants.
Methods
Study sample. The Infant Feeding Practices Study II (IFPS II) is a longitudinal study of women from late pregnancy through their infant's first year of life that was drawn from a nationwide consumer panel (27) . The study data were collected from May 2005 to June 2007 via mail-in questionnaires, 1 prenatally and 10 postpartum. The 3033 women who completed both the birth screener and the neonatal questionnaire were available for this study. Among these women, 182 were ineligible because they lacked data on prepregnancy weight and height, which were necessary to calculate BMI (n = 39), did not report infant sex (n = 2), or were underweight (BMI , 18.5 kg/m 2 ) (n = 141). Of the eligible women, 14 were excluded because they had a BMI . 60 kg/m 2 (n = 3), had a gestational period , 35 or $ 42 wk (n = 49), or their infant's birth weight was .6000 kg (n = 1). Thus, we included 2798 participants in our analyses.
This study was considered exempt by the Institutional Review Board at Cornell University.
Variable creation. From the many candidate variables in the IFPS II dataset, we chose those with the fewest missing values. In addition, we recoded others for ease of analysis as described below.
Prepregnancy BMI was coded as normal weight (BMI 18.5-24.9 kg/m Infant WGA was coded as SGA (birth weight , 10th percentile), AGA (birth weight 10th-90th percentile), or LGA (birth weight . 90th percentile) based on fetal growth reference tables developed by Kramer et al. (29) . Infant WGA was used as a continuous percentile variable in the mediation analyses; it was created also using the reference tables by Kramer et al. (29) .
Infant birth weight was coded as normal birth weight (#4000 g) or macrosomic (.4000 g) (17) . Infant birth weight (g) was used as a continuous variable in the mediation analyses.
Breast milk production was categorized as ever produced milk (yes/ no.) The duration of producing milk (PM) was taken as the infant's age when milk was last extracted from a mother's breasts, whether by expression or by her infant.
The duration of feeding breast milk exclusively (FBM-ex) was taken as the infant's age when the mother last reported feeding only breast milk, whether at the breast or expressed milk.
Maternal education was categorized as high school or less, some college, and college graduate. Household income was reported as a percentage of the poverty income ratio (PIR) and categorized as , 185% of PIR, between 185 and 350% of PIR, and .350% of PIR. Participation in the Special Supplemental Nutrition Program for Women, Infants, and Children (WIC) was categorized as whether the mother or infant participated postpartum. Maternal race and ethnicity was categorized as non-Hispanic white, non-Hispanic black, non-Hispanic other, and Hispanic (any race). Parity was categorized as primiparous or multiparous. The method of delivery was categorized as vaginal or cesarean. Gestational age was categorized as late-preterm (35 (30) . Gestational weight gain (GWG) was categorized as below, within or above the Institute of Medicine (IOM)/NRC guidelines for GWG (31) . Breast milk expression was categorized as ever expressed or never expressed breast milk.
Statistical analyses. Based on earlier findings from our research group (21), we proposed that infant size suppresses the associations between increasing prepregnancy BMI and decreasing durations of PM and FBMex. Suppression is a form of mediation that occurs when the magnitude of an association is reduced by a third variable that explains part or all of the association, because it is in the path between the predictor and outcome variables (32) . We also proposed that the suppression pathways are modified by parity, delivery method, gestational age, GWG, and breast milk expression and are significant whether using infant WGA or absolute infant birth weight as the measurement of infant size at birth.
Comparisons between included and excluded participants of motherinfant dyad characteristics were performed using chi-square tests for categorical variables, Student's t tests for continuous variables, and logrank tests for duration variables. Comparisons among SGA, AGA, and LGA infants as well as among normal-weight, overweight, and obese women were performed using chi-square tests for categorical variables, ANOVA for continuous variables, and log-rank tests for duration variables. Further comparisons between AGA and SGA or LGA infants and between normal-weight and overweight or obese women were performed using chi-square tests for categorical variables and ANOVA least squares means comparisons with Dunnett adjustment for continuous variables. All potential covariates were evaluated for multicollinearity.
The associations between prepregnancy BMI and the durations of PM and FBM-ex were analyzed through simple and complex paths. The total effect of BMI on the duration of PM or FBM-ex is a simple unadjusted association, which therefore may be mediated by infant WGA (Fig. 1A) .
To analyze the complex paths of the associations, the total effect was partitioned statistically into the direct effect (Fig. 1B, path c9 ) of prepregnancy BMI on the duration of PM or FBM-ex, adjusting for infant WGA; and the indirect effect (Fig. 1B , path ab) of prepregnancy BMI on the duration of PM or FBM-ex via effects that changes in prepregnancy BMI had on infant WGA (33) (34) (35) .
Analyses with infant WGA as a potential mediator of the BMIbreastfeeding association were conducted using investigative methods described by Baron and Kenny (33) as well as formal significance tests of the indirect effect: the Sobel test (36) and a bootstrap method developed by Preacher and Hayes (34) . In the Baron and Kenny procedure, infant WGA is considered a mediator if 1) prepregnancy BMI is associated with the duration of PM or FBM-ex (path c); 2) prepregnancy BMI is associated with infant WGA (path a); and 3) infant WGA is associated with the duration of PM or FBM-ex, adjusting for prepregnancy BMI FIGURE 1 Diagrams of the simple theoretical model used in path analyses (A), in which the total effect is path c, and the complex theoretical model used in path analyses (B), in which the total effect (path c) of prepregnancy BMI on the durations of breast milk production and feeding was partitioned between "direct" (path c9) and "indirect" (path ab).
(path b). We used Cox proportional hazards regression to assess steps (a) and (c) of the Baron and Kenny procedure and linear regression to assess step (b). The proportional hazards assumption of Cox regression for each covariate was checked by visually inspecting Kaplan-Meier log survival plots for proportionality of the curves. If the assumption appeared to be violated, an interaction between the covariate and time was added to the regression model to account for nonproportionality.
The Baron and Kenny procedure allowed us to do several things: investigate mediation, calculate regression coefficients (B coefficients, unstandardized) for each pathway in the mediation models, calculate the proportions of the associations between prepregnancy BMI and the durations of PM and FBM-ex that were mediated by infant WGA, censor observations with partial duration data, and assess what sociodemographic confounding factors were acting in the associations between BMI and the durations of PM and FBM-ex. Backward stepwise elimination in the Baron and Kenny models was used to adjust for confounding factors.
The Sobel test was also used to assess mediation, because it is more statistically powerful and less prone to error than the Baron and Kenny procedure, and, unlike the Baron and Kenny procedure, directly tests if there is a significant indirect effect (34) . The indirect effect is the change in the effect of prepregnancy BMI on the durations of PM and FBM-ex when adjusted for infant WGA (35) . The Sobel test compares the strength of the indirect effect of prepregnancy BMI on the duration of PM or FBM-ex (Fig. 1B , path ab) with the null hypothesis that it equals zero (34) . Bootstrapping was also used, which is a nonparametric resampling method that does not make assumptions about the shape of the distributions of the variables or the sampling distribution of the statistic, unlike the Sobel test, and thus is likely to be more accurate (35) . This method took 5000 samples from the data, sampling with replacement, and computed the indirect effect (path ab) of prepregnancy BMI on the duration of PM or FBM-ex in each sample. Bootstrapping provided an estimate of the indirect effect (path ab) and CI for the population value of path ab (34).
To determine if mediation differed among maternal characteristic subgroups, all analyses were stratified for the following variables: parity, delivery method, gestational age, GWG, and breast milk expression. Analysis stratified by gestational age excluded late-preterm infants, because there were too few of them. The proportions of the associations between prepregnancy BMI and the durations of PM and FBM-ex that were mediated by infant WGA were calculated using the equation: 1 2 (c9/c), where c9 is the b coefficient of the direct effect and c is the B coefficient of the total effect ( Fig. 1) (35, 37) . In addition, suppression of the association of BMI and the durations of PM and FBM-ex by infant WGA was identified within the mediation models if the total effect (path c) was closer to zero than the direct effect (path c9) and the associations between infant WGA and the durations of PM and FBM-ex (path b) and between prepregnancy BMI and durations of PM and FBM-ex (path c9) were of opposite sign (32) .
We used infant WGA as the primary measurement of infant size at birth, because it is more appropriate for analyzing outcomes in which gestational age has a significant effect, whereas absolute birth weight is a better predictor of neonatal morbidity (17) . Therefore, we compared gestational age among infant WGA groups. We also repeated the mediation analyses using absolute infant birth weight. These mediation analyses were stratified to consider possible interactions.
Analyses were conducted with SAS (version 9.2, SAS Institute). Differences were considered significant at P , 0.05.
Results

Mother-infant dyad characteristics
Inasmuch as few mother-infant dyads were excluded (n = 53), differences between them and those who were included (n = 2798) were rare. A higher proportion of excluded dyads participated in WIC postpartum (60.4 vs. 39.6%) and their gestational duration was significantly longer (43.7 vs. 39.3 wk).
Several characteristics of the included mother-infant dyads differed significantly among the infant WGA groups ( Table 1) . Compared to mothers of AGA infants, mothers of LGA infants were older, had higher BMI values, and gained more weight during pregnancy. A lower proportion smoked during pregnancy. Prevalences of gestational diabetes mellitus and cesarean delivery were also higher. Although the proportion of mothers who have ever produced milk did not differ by infant WGA, the durations of PM and FBM-ex were significantly longer in LGA dyads than in AGA dyads (Fig. 2) . Socioeconomic status increased as infant WGA increased. Several characteristics of the mother-infant dyads also differed among prepregnancy BMI groups. Compared to normal-weight mothers, overweight mothers were older, gained less weight during pregnancy, and a lower proportion were nulliparous ( Table 2 ). The prevalences of gestational diabetes mellitus and cesarean delivery were higher. Compared to normalweight mothers, obese mothers shared the same differences as did overweight mothers except the sizes of the differences were larger. Obese mothers were also less likely than normal-weight mothers to ever produce milk and had shorter durations of PM and FBM-ex. Socioeconomic status decreased as prepregnancy BMI group increased.
Prepregnancy BMI and infant WGA Normal-weight women delivered 56.5% of the SGA infants, 49% of the AGA infants, and 34% of the LGA infants. In contrast, obese women delivered 19, 24, and 36% of these same groups of infants, respectively. The majority of infants in each BMI group were AGA. As prepregnancy BMI group increased, however, the proportion of SGA and AGA infants decreased and the proportion of LGA infants increased. Nearly 20% of infants born to obese mothers were LGA compared to ,10% of infants born to normal-weight mothers. In addition, the proportion of LGA infants was similar among BMI groups; about one-third of LGA births occurred in each BMI group.
Infant WGA and gestational age
The majority of infants were born late term (68.6%), although AGA and LGA infants differed by gestational age (P = 0.04). A lower proportion of LGA infants than AGA infants (65.6 vs. 71.3%, respectively) were born late term.
Infant WGA and infant birth weight Among infants who were categorized as normal-weight (2500-4000 g) based on absolute birth weight, 88.2% were categorized by WGA as AGA, 7.0% as SGA, and 4.8% as LGA. Among infants who were categorized as macrosomic (.4000 g), 23 .2% were AGA and 76.8% were LGA. Because most normal-weight infants were AGA (88.3%) and most macrosomic infants were LGA (77.6%), the Kaplan-Meier survival curves for the durations of PM and FBM-ex were nearly identical when the larger infants were categorized as either LGA or macrosomic (Supplemental Figs. 2, 3 ).
Analyses of mediation
Increasing prepregnancy BMI was associated (P , 0.0001; b = 20.26 wk/BMI unit for PM, b = 20.19 wk/BMI unit for FBMex) with decreasing durations of PM and FBM-ex. This fulfilled the first criterion of the Baron and Kenny procedure for mediation by infant WGA of the association between prepregnancy BMI and the durations of PM and FBM-ex (Fig. 3) . Increasing prepregnancy BMI was also associated (P , 0.0001; b = 0.52 WGA percentile/BMI unit) with increasing infant WGA, which fulfilled the second mediation criterion. Finally, infant WGA was associated (P , 0.0001 for PM, P = 0.0002 for FBM-ex; b = 0.06 wk/WGA percentile) with the durations of PM and FBM-ex, adjusting for prepregnancy BMI (Fig. 3) . This fulfilled the final Baron and Kenny criterion for mediation.
This finding was supported by significant results from the Sobel test (P = 0.0004 for PM, P = 0.0007 for FBM-ex) and the bootstrap method [95% CI for the size of the indirect effect (path ab): 0.015, 0.051 for PM; 0.014, 0.048 for FBM-ex]. The proportions of the associations with prepregnancy BMI that were mediated by infant WGA were 11% for the duration of PM and 14% for the duration of FBM-ex. The mean sizes of the indirect effects were 0.031 wk/BMI unit for the duration of PM and 0.029 wk/BMI unit for the duration of FBM-ex, as estimated by bootstrapping. In addition, because the total effect (path c) was closer to zero than the direct effect (path c9) in both associations and the associations between infant WGA and the durations of PM and FBM-ex (path b) and between prepregnancy BMI and the durations of PM and FBM-ex (path c9) were of opposite sign, infant WGA acted as a suppressor of the associations between BMI and the durations of PM and FBM-ex.
Stratified analyses
To determine if mediation differed among subgroups, all analyses were stratified for the following variables.
Parity. Among primiparous mothers, infant WGA was not significantly associated with the durations of PM and FBM-ex and thus did not meet the criteria for mediation (Tables 3, 4) . Among multiparous mothers, in contrast, infant WGA met the criteria for mediation. Delivery method. Among mothers who had a vaginal or cesarean delivery, infant WGA met the criteria for mediation. However, the total effect (path c) of BMI on the duration of FBM-ex was not significant among mothers who had a cesarean delivery (Table 4 ). Because suppression, or inconsistent mediation, occurred in these models, the overall relation of BMI to the duration of FBM-ex can be insignificant while significant mediation still exists (36).
Gestational age. Among both early-term and late-term infants, infant WGA met the criteria for mediation.
GWG. Among mothers who gained within the IOM/NRC guidelines for GWG (31) , infant WGA met the criteria for mediation. In contrast, among mothers who gained below or above the guidelines, infant WGA did not mediate the association of BMI with the duration of PM or FBM-ex, because infant WGA was not significantly associated with the duration of PM or FBM-ex.
Breast milk expression. Suppression by infant WGA was significant among mothers who never expressed breast milk but not among those who ever expressed milk. This was because the 3rd criterion of the Baron and Kenny analysis, that infant WGA was associated with the durations of PM and FBM-ex, was only significant among women who never expressed breast milk (Tables 3, 4) .
Adjustment for sociodemographic factors reduced the significance of the associations between infant WGA and the durations of PM and FBM-ex in most of the stratified analyses, but the only significant association that became insignificant was between infant WGA and the duration of PM among women who delivered vaginally.
Most results were the same when infant birth weight was used instead of infant WGA (Supplemental Tables 1,2 and Figs.  1-3) . Unlike analyses using infant WGA, however, mediation of the associations between BMI and the durations of PM and FBM-ex by infant birth weight were significant among mothers whose GWG was below or above the IOM/NRC guidelines and among mothers who ever expressed breast milk. This was because using infant birth weight increased the significance of the associations of infant size at birth and the durations of PM and FBM-ex in all the analyses. In addition, mediation among mothers who never expressed breast milk was not significant for the duration of FBM-ex using infant birth weight, because BMI was not significantly associated with infant birth weight among these mothers.
Discussion
In our cohort, infants played an important role in determining the durations of PM and FBM-ex. Mothers of infants who were larger at birth, regardless of whether infant size was measured by WGA or absolute birth weight, produced breast milk, and fed it exclusively for longer periods than mothers of infants who were smaller at birth. In addition, the increases in infant size at birth associated with higher prepregnancy BMI mitigated the negative associations between BMI and the durations of PM and FBM-ex. This novel finding builds upon consistent findings of shortened duration of breast milk feeding among overweight and obese women (1-9) and the previous finding from our group of a longer duration of breast milk feeding among LGA than AGA infants in a cohort of rural, white women who gave birth between 1988 and 1997 (21) . Infant size at birth reduced the negative association between BMI and the duration of PM on average by 0.031 wk/BMI unit and between BMI and the duration of FBM-ex on average by 0.029 wk/BMI unit. These indirect effect sizes are equivalent to infant size at birth mediating 11% of the association between BMI and the duration of PM and 14% of the association between BMI and the duration of FBM-ex. Thus, the suppression by infant size at birth was substantial but was not large enough to completely obscure the associations between BMI and the durations of PM and FBM-ex.
We found that prepregnancy BMI was positively associated with the durations of PM and FBM-ex, which is consistent with the results of Baker et al. (3) . In our analyses, the duration of PM decreased on average by 0.31 wk for each unit increase in BMI and the duration of FBM-ex decreased by 0.23 wk. Given the dose-response relationships between BMI and the durations of PM and FBM-ex and that the relationships were significant after adjustment for sociodemographic factors, these findings, along with those of Baker et al. (3) , support the idea that these associations are biologically based. Other research findings also support this possibility (5, (13) (14) (15) .
As expected from many epidemiological studies (17) (18) (19) (20) (21) (22) , prepregnancy BMI was positively associated with infant size at birth. In our study, infant WGA increased on average by 0.52 percentiles and infant birth weight increased by 7.3 g for each unit increase in BMI. Descriptive analyses showed that the proportion of SGA, AGA, and normal-weight infants decreased and the proportion of LGA and macrosomic infants increased as prepregnancy BMI increased. Our findings, which accounted for gestational age, support previous conclusions that the positive association between maternal BMI and infant birth weight is attributable primarily to an increase in subcutaneous adipose tissue (18, 20, 38) .
In the final path analysis to investigate mediation, we found that infant size at birth was positively associated with the durations of PM and FBM-ex, adjusted for BMI. This supports earlier findings from our group of longer duration of breast milk Guidelines for mediation tests are in (34) .
feeding in LGA than in AGA infants (21) . We also found that the durations of PM and FBM-ex increased on average by 0.06 wk for each percentile increase in infant WGA and by 0.5 and 0.4 wk for PM and FBM-ex, respectively, per 100-g increase in infant birth weight. In contrast, in a study in Australia, Oddy et al. (26) found in an ancillary analysis that during the first 6 mo of life, macrosomic (.4000 g) and normal-weight infants did not differ significantly in how long they were breast-fed. The relationship between infant size at birth and the duration of breastfeeding is not established by previous research. Thus, our analysis of this path in the infant size mediation model provides a new understanding of if and how infant size at birth plays a role in the relationship between BMI and the duration of breastfeeding. Although mothers with large infants may experience difficulties feeding them (25, 39) , our finding suggests that that the characteristics of large infants may support breastfeeding. It is possible that larger infants are more efficient at breastfeeding than smaller infants (21) . Researchers in Barbados found infant birth weight was positively associated with breastfeeding intensity, which included the infant's interest in breastfeeding and suckling strength, at 6 mo of age (38) . It is also possible that mothers of smaller infants introduce nonmilk foods earlier to help their infants catch up in growth. In a study of urban African-American women, Boyington and Johnson (41) found that infants perceived as small by their mothers were given nonmilk foods earlier than infants perceived as average in size. Further research is needed to understand differences in breastfeeding behavior among infants of different sizes.
Our analyses of interactions revealed that whether mediation was significant differed by parity, GWG, and breast milk expression subgroups but did not differ by delivery method or gestational age subgroups. In our analysis, infant WGA was a significant mediator among multiparous mothers but not primiparous mothers. In other studies, researchers have found that primiparous mothers have later onset of lactogenesis II and breastfeed for shorter durations than multiparous mothers (6, 7, 15) . The increased difficulty with breastfeeding sometimes experienced by primiparous mothers may make the effects of infant size at birth on breastfeeding unimportant by comparison.
Although LGA infants were more likely to be born by cesarean delivery and such infants have worse breastfeeding outcomes (7, 42, 43) , suppression of the associations between BMI and the durations of PM and FBM-ex by infant size at birth was significant regardless of delivery method. In addition, suppression was significant regardless of whether an infant was born early term or late term. This finding, combined with the similarity in results whether using infant WGA or infant birth weight in mediation analyses, suggests that it is the absolute size of the infant that affects the introduction of breast milk substitutes and the duration of breastfeeding.
Suppression by infant WGA was also significant among mothers whose GWG was within the IOM/NRC guidelines but was not significant among those who were below or above the guidelines. The possibility for any association between GWG and the duration of breastfeeding is not well studied (31) . In a large American sample, Li et al. (6) found that women whose GWG was either below or above the IOM/NRC guidelines breastfed for ;1 wk less than those who met the guidelines. In a previous study by our group (44), excessive GWG was associated with increased failure to initiate breastfeeding and/or shorter duration of breast milk feeding in each prepregnant BMI group. As with primiparous mothers, increased difficulty with breastfeeding experienced by mothers with low or high GWG may make the effects of infant size at birth on breastfeeding Infant WGA suppresses BMI-breastfeeding association 7 of 9
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jn.nutrition.org unimportant. Finally, suppression by infant WGA was significant among mothers who never expressed breast milk but not among those who ever expressed their milk. It is possible that expression allowed mothers of smaller infants to produce and feed breast milk for the same length of time as mothers of larger infants. Our analyses have some limitations. Our data come from an observational study and thus cannot establish the causality of these associations. Our calculations for the proportions of the associations between prepregnancy BMI and the durations of PM and FBM-ex mediated by infant size at birth assume there are no additional confounding, mediating, or interacting factors and thus these calculations are likely biased (36, 37) . Although we adjusted for confounding factors and censored observations with partial duration data in the Baron and Kenny analyses, we were unable to do so in the Sobel test and the bootstrap method. Furthermore, the low proportion of minorities in this sample limits the generalizability of our results (45) .
All of the data in the IFPS II are by the mother's self-report. It is possible that women underreported their prepregnancy weight. Heavier women are known to underreport their weights more than lighter women (46) . If this occurred, it would tend to dampen the associations that we evaluated. There is also no a priori reason to believe heavier women would be differential reporters of the duration of breastfeeding.
Several attributes of our methodology strengthen our findings. In addition to the common Baron and Kenny mediation analysis method, we used computer-intensive formal significance tests of the indirect effect of infant size at birth to gain a better understanding of the relationships among prepregnancy BMI, infant size at birth, and the durations of PM and FBM-ex than can be obtained using simpler methods. The formal significance tests address several of the shortcomings of the Baron and Kenny method, including low power and higher likelihood of error, and more directly address mediation hypotheses (34, 35) .
The IFPS II has a large and widely distributed sample and extensive questions; these characteristics allowed us to investigate our hypotheses with statistical power and external validity. Several attributes of our findings support causality (47) , including the dose-response relationships observed in the Baron and Kenny path analyses and the temporality of our variables. The directionalities of the associations shown in Figures 1 and 3 are supported, because prepregnancy BMI must precede infant size at birth, which must precede the durations of PM and FBM-ex. Our findings are also biologically plausible and replicate findings from other studies (3, 17, (19) (20) (21) 48, 49) .
In conclusion, our results corroborate the negative association between prepregnancy BMI and breastfeeding duration as well as the positive association between BMI and infant size at birth in a large, national sample. They also provide us with a new understanding of these associations: infants are not passive players in determining the duration of breastfeeding. Contrary to perceived difficulties with breastfeeding LGA or macrosomic infants, such as handling and positioning (25) and greater appetite (39) , larger infant size at birth does not help to explain why heavy mothers have more difficulties breastfeeding. Our results suggest the opposite, namely that larger infants actually support longer duration of breastfeeding.
